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CAVITAVICH AKD EMPASY LOBE IN MAIN PLMP IMLET, #EQULTING IN AEGUCED PUME FLOM AKD DISCHARGE PRESSURE. NEDUCE®
TURAOPLHP DUTPUT WESULTS I REDICED EMJINE THRUST, THIS 15 SENSED BY THE CONFAOLLEA, WHICH INCREASE C)DNIER FRENURNER
FUOAW.  EXCESS TUMBINE DIGCHARKE TEMPERATURE WILL CAUSE KEPLINE SHUTDOWM. MISSION SCAUB 1F DETECYE( BY NEDLINE. LD&E
OF YERACLE CUE TO APOTP TURAENE DR WENT EXCHABMGER FAILURE HAY EEQLT IF KOT DETECTED.

FEEUNBANCY SCREERS: TURAOPUNP SYRUEM - BENSOR SYSTEM: WL [KE REDUWDAMLY

e T LLE YL T

Az PAGS. PEDUMBANT HARDMARE |TEME ARE CAPAELE OF CRECKILT DURING KOWNAL GROUND TURMARCURD.
ju: PA%S.  LOBS OF & REMKDANT WMDWARE 1TEM 13 DETECTASLE RURING FLIGHT.
£: PASY. LOBS DF REDUMPANT HARCWARE [VENY COULD 5OT QESNT FlOW A SIHGLE CREDIHLE EWENY.

CAYITATION AMD EMERQY LOES I4 MAIM PUMP THLET, REBULTINE LM REDUCES PUMP FLOW AND D1SCHARGE FRESRME. REDUCED
TUREOFLN® OUTPUT RESULTS M REDUCED EMGINE FNRUST. TWEE |5 SEWSER Br THE GCONTROLLER, WNICH [ACREASE CHDIZER PREALMNEN
FLOM, EECERS TURBINE RISCAARGE TEWPEAATURE WILL CAUSE RECLINE SHADOWN. MISSICH ABORT 1F DEVECTED WY REDLIME. LOAS
OF VEHLCLE DUE 1O HPDIP TURBIHE OR HEAT EXCNANGER FAILURE MAY RESWULT IF WAT DETECTED.

IRFOUNDRNCY SCREEMY: TURBGPFURF SYSTEM - SENSOR 9YETEN: UNLIKE REOLNDAKCY

A:  PASS, NEDUNDANT HAHIVARE INEMS ARE CAPABLE OF CHECKOUT DUNING WORMAL GROUNG TURHARDUMNE.
[B: PASS. LOSE QF & REDUNDANT HARDWARE (TEM 1% DETECTABLE DURIWG FLIGHT.
G: PSS, LOSS OF AEDUMDANT HARDUARE |TEWZ COULD MOP RESULT FROM A RIMGLE CEED(MLE EVENT.

1r
HAZARD EEF: ME-CT5 M.

1=
NAZARD BEF: ME-CI13 M.
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| C1L [TEN: 9400-08 | DESIGH | DOCLMENT REF. I
FALLURE CAUSE A:  FRACTURE, DISTORTION OF INLET WAKE
TAE WAIM FUMP THLET {1} 15 MY INCONEL 71B INWESTMENT CASTING BHECH NAS A STNGLE THLEY AMD X FLOW DIVTGER FOR DIRECTING  .Jc1) ASDO7ISY
THE FLCW EQUALLY ¥On TME LEFF- AND WIGHA-NAMD TURMING VAMES. THE IMTERMAL VAME FASSAGES ARE FINISHED BY HAMD [0 NENOVE 2y as00irey
ICONE METAL.'t THE HAMO GRINO CPERATION ALS0 SHOOTHE ARD REMOVES AMY DTSCONTEWULTIES OW TAE CAST SURFACE. THE IMLET I3 3} NW55-8A578-11
HOT 1SOSTATICALLY PRESSED FON IMPROVED MECHANICAL PROPERTIES, SOLUTILN HEAT TREATED, AND AGE-HANDENES 431, [INCONEL ME  l¢d)  REDOTF
14 NESESTANT TO CORNOSION AMD B1RESS CORROSICH CRACKING, AHD 15 LOX CDHFATIBLE ¢3}. THE LEFT- ¢4 AMD RIGHT-HAND ¢5) MSOOTTER
TUANING VAMES (5} TURH THE INLET FLOW AFPRONIMATELY 70 DEGREES T0 TME ANIAL DIRECTEON IHTO THE WOUELE EMTRY MANW ¢4y [Eb 1315008
EMPELLEN INDUCERS. TME YURMING PASBRZES MAVE FINE AIRFOIL SHAPEG VANES, EACH TD ASEIST [N THE CIRCUMFERERYIAL FLDM 71 RASA TASK 197
FUAHIKO. THE TURRIMG VAMES ALE0 FUNCTIOR A% TOE IWDUCER TURNEL WALLS, PADVIDIKE & COMTROLLED TIP CLENRMIE FOR THE Ay WES-ETOR
URSHROUDED INOLICENS, THE TUNMEM] VAMES RRE MAMUFACTURED LFLLIZING £-MONEL FORGINGS, WHICR ARE SOLUFTON NEAT TRENTED 9 MLONSEX,
AND AOE-IWRDEKED (4} €5). K-MOMEL WAS SELECTED FON [T5 STRERGTH AMD RESISTAMCE TO CORROSTON, AND |9 SUITER FOR CA3ARA0DAN
APFLICATION AT POTENTIAL RUBRING IRTERFAZES (3). WVEHICLE PROPELLANT CLEAWL IHESS REQUIREMEMTS PM1HIKNZE COMYAHIMATION 10y As%-A545-14,
TUELCED RUBHING N IHRACT DAMRGE TO THE WAMES {&). THE ALEOY IS BUETILE AMD TOUGH AT CRYDGEWNC TEMPEPATURES AMD 15 LOX M2 MI03E
COMPATIBLE £3). THE RIGHT ANZ LEFT TURMIRG VAMES PARENY MATERAAL WAS CLEARED FON FRATIUAE MECAAM]CSSMDE FLAW GROVIM (11} RSs5-4D3-5A
WY CRITICAL THITIAL FLAW S1ZE DETECTMBILITY AMF THE MANM BOWSING WAS CLEARED WY R1SK ASSESSMEMT (7). CONTINUED USE [12] o%0ER0A
m WITH ALLDWANLE DESCREFARCIES RESULTING FAOH CPERATION 15 EVALUATED AMP COMTRALLED PER TAE RECUINEMENTS OF WHE 3.2.1.5:2
! MAINTERAHCE CONTROL DOCUMENT ¢BY, THEEE PARTS MEET [EI REQUMRERENTS FIW HIGH CTCLE AMD IOM CYCLE FATIGRIE LIFE (9}, [13) RUOOAT
.;Mu THE MINIMUM FACTONE OF SAFENY E0B! THESE PAETS MEET CEI REOUIREMENTS ¢10). THE MAIN EDUSENG HAS CTMPLETEN MESIGR
a7 YERIFLCATION 1ESFING FOR PROOF PRESSURE-STRESS DISTRIFGTION (11). TNE CGETROLLER SOFTWARE 1S COWFIGURED 'O DETECY AMD
| RESPORD 10 THE FAILUREE 1DENI[FIED AKD COMHAND A SAFE ENEIME STATE {12). REUSE OF FARTS DUEIHA CAVERNALIL ARE OO TROCLED
I |BY TNE REQUIREMENTS OF THE OvERHMIL SPECIFICATION ¢13).
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FAILLRE CAUSE Az REQOFF2Y ~ HALM HIUSIKG . REOGT? 29
RSOOFTI1 - HOUSING IMLET . ' RS0D7TIA
REOBTTA1 - WANE, R_N. TURKHINO ' |Rs00FIAN
RSODTTAY - YAME, L.W. TUARNNY |Re0DT743
MATERTAL IMTEGAITY [MATEARAL IHTEGRITY IS EEIFIEP PER DRAHING AMD SPECEFICATION RESUIREMENTS. |rs007728
I : |raC170-051
|RED1T-155
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| PUSSIOLE CAMSES | SIGNIFICANT CHARACIERISTIES | EHSFECT IO (5] /TESTLS) | DOCUNENT REF, |-
B L L il L R L R R L
HEAT TREM HEAT TREA1 IE WERIFIED BY SPECIFICATION REOUTNEMENTS. RAODATY-020
REO1TFO- 155
HOUSING CASTINGS HOF 150STATIC PRESS 1S WERIFIED PCR SFECIFICAFRION REQUIREMENTS. ALOO343
ASSEMERLY IMIEGRITY ROWUSING !5 ULTRASOMIL AND FENETRAMT !HSPECTED PER SPECIFITATIGN REQUIREHENTS. AADT15-012
RAg115- 114
JMAIN NCLRING HELDS 27 L 24 ARE WASS SPECIRDHETEN LEAK CHECKED PER SPECIFLCATION RRA115-114
RECUIREHENTS,
1 VAKE FDRAOINGS ARE ULTRASSRIC AND PEMETRANT |HSPECTED PER SPECEFNCATION REQUIREMEUTS. RARIE-O1F
RAOTITS-11&
o A PEAETRANT INSFECTION 19 PERFORMED DH THE WOUSING MEFORE AMD AF1ER PRODF FRESSUKE RSAOF TG |
' TESTING PER ORAWIEG AHA EPECIEECATION PEQLIREMENTS, PAOTY5- 114
b | A0147
ﬂ RLA013
VANE DIMENSIONE ARE VERIFIED PER SPECIFICATION REQUIRENENTS. ALODGAT
TURMING YAMES ARE INSPECTED ¥OR CAVITAT[QH DAMAEE FER SPECIFICATION IEIIJIIIEHEMS. RLODMRTS |
SURFACE FIRISN CAETIKE SURFACE FANIESHEY ARFE IHSPECTED PER SPECIFICATION REQUENEMENTE. AN115-007
CLEAMNLINEGS OF COMPONEWTS S5ME SYSTEM TLEAMLINESS 15 VEATFIED THRQUGHOUF ASSEMBLY FER SPECIFICAT{OM REQUIAEMENTS. AL 10001
|AEEEHBL'I IHTEGRITY THE PUNP SUNASSEMBLIES ARE IMSPECTER DURENG OWENHALL PER SPECLFICATIOH REQUIREMERTS. PLADAT: |
INSPECTIONG 1KCLUDE: VISWAL, DIMENSIINAL, PEMETRANF, ANO REPLACEMENT OF USAGE 1FEME AS RADITS- 114
APPLECARLE, FER OWEREALN. CIASSIFICATION.
OFERAT TOM/PERFOAMANCE 15 YERIFIED DY EKGIRE HH FIRE TESTING ANM 2MO E & M IMEPELTIONE. RLOADSD- 04 . |
. RLOORSA- 04
ALOOG5G-OF
RLOBEAT
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I'DH!DIIE'H SYSTEM 1S FURGED PEN SPECIFICATION EEQUINEHERmIS.

DATA FROM PREVIOUS FEGNT OR HOT FIRE 1% PEVIEUED FOR PROPEA TUREORLMP
|WEFIIIUHFERFO!H"E!. [LAST TESP)

FAILURE HISTORY: COMPREMERSIVE FAILURE HISPORY DATA IS NAINTAINED EN THE PROALEM REPCRTING ODATABASE (PRAMS/PRACA),
REFERENCE: MASL LETYER SAZ2T/887308 AND RDCKETDYME LETTER BARCOOTEI.
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
F{MEE RE6OTTIA 1,2 BION
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TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
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RSOETTH 11 BIN 1
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113144
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165194
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GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
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BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).




